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(57) Abstract: A display including a 
current drive circuit capable of supplying 
a desired current to a light-emitting 
element in each pixel stably and accurately 
irrespective of the characteristic variations 
of active elements in the pixel, thereby 
providing a high-definition image. Each 
pixel is composed of a receiving transistor 
(TFT3) for receiving a signal current (lw) 
from a data line (data) when a scanning 
line (scanA) is selected, a converting 
transistor (TFT1) for converting the 
current level of the received signal current 
(lw) to a voltage level and holding the 
voltage level, and a driving transistor 
(TFT3) for allowing a drive current having 
a current level corresponding to the held 
voltage level to flow through light-emitting 
element (OLED). The converting thin film 
transistor (TFT1) generates the converted 
voltage level at its gate by allowing the signal current (lw) through its channel, and a capacitor (C) holds the voltage level at the gate 
of the transistor (TFT1). The transistor (TFT2) allows the drive current having a current level corresponding to the voltage level 
held by the capacitor (C) to flow through the light-emitting element (OLED). 
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-r *M&*afc£3&3fc* : ?o led tzffi-rmmm b?>isx?TFT2 tfrz-xz 
i w^s^o^ + ^^^bT^si^n^sffi^^^e^oy-- neurit 
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& * t> © (D±mK^mm(D ? ^ x rr u^r ©ustfh jre& s r^f^ 

7 s -f z.yu^\zm?itf ! &ffi 1 f& - 2 3 4 6 8 z^&mtzMTFZti-ctso. —mm 
^ommmm^m i K^-r 0 stiiM^oLED, n— oiiK7>i?x^ 

\*&mx.\s? Yu)ll*y*>* (EL) JtfFC**. m®ELmi L lt£<<D® 
&mffi.m*&Zfc!£>. OLED tfMHS*^*— K> t«ftfft4:t*<*0, 

0-e«i6^-?-oLED^b-cy-r^-- KoE^ffl^ti^o iau &ytm* 

f^OLED07;-K liVdd (VMtio tcjg^n*— #v 

- K (mm) liTFT 2 CD >i:»«$nt^4o — 2u TFT 1 ©y- h 

li^Ulscani:Sl^n> V -Xliir-*if£ d a t a K&flESiU Kl/>T> 

i*#8M&sc;&tfTFT2©y- Mcfcttsnr^So 

a t atc^ttiR^-r^-^s^vw^enfti-r^i:. TFTl*<*aU 
^*c^mx{i&m$n> t f t 2 ©y— hm.mtT-zw.tiLVwtz— gc-r* 

o jtlEi&s c an^SIRttSlttS^ TFTl^t7i:^f), TFT2I41 

m^tr^-^^d a t afrzmomztiziiK t f t 2 ©y — hn.m*&w®t 

Ciaot^C^^n-So TFT2 & L/T5l3fc^-?-0 LED \Z?fct\,Z>WM 
I*. TFT20Y- s Ctfcbfcttfctt 56**^ OLE 
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D (i T F T 2 £ii o ZtlZ K l£ U rt: ffffiTSB* tf & ° 

TFT2CD KU>f >/V-XlBKC2ftnS*«E* I d s fr*t. -tl^ 

o l e d can s«»**-e* *><> r f t 2 #&*D^-c»f'rr * t>© t-r * t 

„ 1 d s itKlT(D^-vm^tl^o 

I d s =11 • C o x • W/L/2 (Vg s -V t h) 2 
= // . C o x • W/L/2 (Vw-V t h) 2 2 - (1) 
CCT-Coxl*J|Miffi^i2D©y- h£»-e&0. JKT©5£T*-5-x. 
Cox = £0 • er/d — (2) 

( 1 ) JCRtf (2) 5$*. V t hliTFT2©BHfi£^U U T©g 

(1) ^(c^nti. iB*^»£&tf*lfcVwi::«koT I d s£flH»"C£> IS* 
t ITMf ? O LED Ol?g*0JiaT# 5 C t 5, TFT2£& 

vg s <D&\z£^xmmzn, ku-t >/v-^w«ev a s 

s^OL E D tzfltft' c fc/r«-r# *^&*C**o 

*It*.MU &lcg£&*£nS£T— ^ (-7U-A) ©IB, OLE 
Dte— So 2© < k-5tCV h 'J 

»lC«&ofc7U-ASJW) T®^2 5^t§fc&©tllls can lMs 
canNt, ®^2 5 *m.W}1r ZtztbOW&ffin (f-^Ii4Vw) ^x.*^ 
-**£d a t a t^v h U ^^CiE^^nt^-So s c a n l 753§s c 
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anN(*££*«&@lft2 1 i:ft»*ns-^ -r-^&d a t al±f-^i 
Wi®&2 2(C&tt£*l*. 7k&&mWi®®2 1 i:J:ot$Ils c a n 1 Tils 
c a nN**8aMRLtt*<6. ^-^IWBttiaift 2 2CJ:oTf-^^d a t a 

*&vw»cj:*M&#*i**>fi-rc tic -to* mmomm&m^-t z> z tifi-c 
is o f^hu^xsoi^im =§.®^(c#^n^^^(i^ a#?£ 

0 3(*> i 2 i:^ Ifcfflf 2 5 OBrM^I^i:i bti^, ffiU 0^ 
mi:t5^fe> 0LEDtTFT2O**ait^o OLEDIt 2S9I* 

0 f*B*«C0tt bt* *>OLED©7V-Kfc bTHSfB U «*. tf I T O^CD 

awii^stt*. iiisi 2tt«*iB^#ratt«snT*?tK oled© 
*v- KtbratB-rso bp 5. ^itsi 2 amfeommmtiLV d d ic#as§ 
ftsnt^s, w^elmi 1 am^fiEjimmmtm.^nimmt^mutzm^ 

0 OJt{wjE?Llfij3IM t bT D i amy n e £^*f U -eolCi^^it^ 
Al q3^IfU MK*<D_LC:fr V- K (mT-i£Am@) t bT$£#E-f££:M 
1 2 *«fcR-r *o ^ Alq3li, 8-hydroxy quinolin 
e aluminumSStT^, J: 5 ttgfJftiii^irr* O L E Dt*— 
MCfljfft^o ^««l«*lrt 5 O L E D OT y - * V- KffflClllE^fa© 

IE (i ovsjs) £EPfin-f6£> fc^jEJLs?* + u tosa^c *k lift 
tmmznzo ole domve^ jE^m^m^^mA^ntziEjitm^mm 
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TFT 2 tlTPft^;H)lh7>^^^^tl^ 0 
)K(:^7XSg±i:M^n/:TFT (Th i n Film Transist 

WtSELJlOTy- K (8§S) tU, a#(*a»^#*BI"e*S I TO (Ind 
i urn Tin Oxide)M^W> I TOli- J&C^TtlE LJf^lif 

bn^t^j&T-essii^n'S ci < . c i t o it&mE LmfrM&t, 

So 

. T^Jly ? Xi/i) (Am orphous Silicon. ^h b bI "> U ^ 
» 7&>^^S^i*^4^Pi^it^-^ 0 ^->rb, TFT2^I)St^o 
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KWi^c ^^OLEDOTy- Kirtt* I T02!S1S1 0 

«E^T. fiELIl 1**KU 36**^0 LED*»«TT*o 

£o CO»^©Brffi*ie*a4^^-ro H3t^^,^ Mi^OLED^ 
^11^1 2 a. fiELl 1 1 8.Vm*J}n,&l 0 a^JHSdftte. TFT2 irb 

l^-$t±i:Mt^TFTT'fe, Wt h (Mtt) #mmfc£ 
otSImV, *^cJ:oTl;U VEUitf£o< c<©»£\ 

hMf>>o< |tj^© ( 1 ) sUrtfcoT. OLEDCSns^ I d s l±W 
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-^JlttiVw^f^tt^l^Coi^ SStttc (1) sCO^y-i' 

b-catfcf 5 - **fc«i&-r * w**£*tr *mwnm* t 

z^WLmft^^m-rmMutfrbtiZo Attract*, msigz&m*. y-K 
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«*./£*e»y- Mi#Mh7>^x^^, y- htrepun^nfc^iEP^ 

-So 1&Effi»8Bl;U y-K KU^>MV-X^ttS^y-h 
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tfelll^tUT^fflpItB-CfeSo c?T> ^glffRcD^jA*!^ TFTll^t 
^m«E^ I ^rCD^TFT 1 Cif-jy- h • V-^l£E^Vgs ft 
mZikfrmtTFT A CiotTFT 1 ®y- h • KU>f 

l l 
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Iw=//1 • C o x 1 • W 1 /L 1/2 (Vgs-Vthl) 2 - (3) 

zz-e&'<? * -?<DMm*mm (i) ^(Dm&Km-fZo oledc^ 

drvtt-Si:, Idrvlt O L E D bW.mizm%c£tlZ T F T 

(3) iCOVg sfi— gnT£cDt:\ T F T 2 d<fiftfl[«t?ft^t « ifiStnii 

I drv = //2 • C o x 2 - W2/L2/2 (Vgs-Vth2) 2 

... (4 ) 

I Vd s I > I Vg s -V t h I ••• (5) 

CCT% TFT 1 tTFT2 bit* frStllWmiHmzj&misXmiRZtlZtzlb 
^ mn-kti I = u 2, Coxl=Cox2, Vthl=Vth2tf^bn5 0 
C©£# (3) iS&tf (4) ^&$g(wJKT©^*^tl*o 
I drv/I w= (W2/L 2 ) / (W 1/L 1) ••• (6) 
CCTtttt^#jS(lt (3) St&tf (4) sCJCfcV^T* Cox, Vth 

(6) ^licnt.O^7^-^^^4H>0T, Idrv/IwOtli:n 
S©tf£o#{rflc??L#^£^5 C b-C&Zo #JxJ£W 1 =W2, L 1 = L 2 b 
Bflff-rfttf. Idrv/Iw=K tft^^ Iwtldr vrt^— ©« t<C« 0 
tttt>$TFT<0«ftttf&o*{:J:&f, OLED^a6n*K»*«iE Idrvii 

„ mmizm^m.iM\wbm—bts:2><D^ mmbi>xoLED<Dmytnm&]Em 
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1. W2, LI. L 2®|gf JllMCck^t I I d r vOJtligfiC^febn 
3 U fe-5lMiTFT 1 tTFT2 t^^-OTFTtifflt^C t t>"T^T'^> 

-So 

OLEDcat-r^ II: (6) sSd^nt*. Iwtldr vW<f 

li. ( 1 ) 5CfC^LfcJ;-5(C. Vwt I d r v ir^TFTOlftCtJcSlT^i 
MT&tK ^16ffi!|CDmEE$fJ®^^ll(r/«s:^^^^:#^^o £ /c N (1) L 
/£TFTCD#t£©-5*», 4 s - + U T&mmul*. SSi:J:oTfit5;t^b 
tlTV^o CCD^. Se5fe0!|-Cti (l)Mot, IdrvK Ol>TliOL 

5£LT (6) J%VM-x.*>tlZ> I d r v©M0LEDi:MT§5 o 

(4) ss&^-cti. TFT2fimmmwvmr?-r zb&mhtz&. *mwur 

FT2^U-T^-ei&f^^^^o^Tt>W3?&-e*)So -ftZt>^ TFT 2 
3&< »J — T«#"r»flF-r S»-£ti. I d r w(i&T©5£T#x. £ft£o 

Idrv = /x2 • C o x 2 - W2/L2* { (Vgs-Vth2) V d s 2 - 

Vds2V2} (7) 

Vds 2l±TFT20KU>f >• V-^iiE"C*5o CCfTFTl, TF 
T2tiia&UTB21B$ftT*?*K -ecD^V t h 1 = V t h 2 = V t hA^04 
ofeOfSt, (3)5£. (7)^bVgs, V t hZmik-tZZ. bti<T%X 

Idrv = //2 - Cox2 - W2/L2* ( (2 Iw L 1 - Coxl 

•Wl) 1/2 Vds2-Vds2V2} ••• (8) 

IwtldrvOiilt (6) ^(D«fc5fci|i«ttttWM«lcte# 
(8) ^i:liVth^nt^4H^t^b> VthCDl*£o£ ( 
MffiftcDtf £o£^$?i£n «, hfOlib-og) i:<k^t Iwt I d r v©g|#^ 
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£;fr£tt£C irteft^C bfrt>fr&o -?Kt>?>, VthOtf^o^cJ:^^ ffi 
fe(D I w&mg&&Z tfC^oT. 0fSOldrv^5Ct^ti5o fctffL 

w^f-^it:4x./:^ti), (8) 5t^<>>&££ I d r v cDfi£t±ti£o < d 
tnttSOTN TFT 2(^^60^-5 (CfiSfD^-et&fp-r^^^^ 

TFT3i:5fefc*otTFT4^o f f RWkt'tZ £ t^J; #1691 c: 

#S®3Rigi&(=:io^TfcU TFT3tTFT4li, >f ^TfcS^Ili 

#<> tft3 ^tft4 titm— iztz\*muz>mM,*? j zfv&K) , -en-en© 

y- h£#J* ©^SI&KckoTiiiil&lU «£&***7B#Kl*TFT 3 l^^t 
TFT4#o f f ttlRfc-r* <k-5(w«fiR-r-5Ci:*<a* U\, 

TFT3. TFT4^-etl^nSacD^aE«|{w < J;oT$fJ^I-r^^{i. § 
£&*&7I£. t$i©»: < ):oTTFT4*onttgli:U 3taE*#tt-t?Bf 

m&Mft-rzz t*<t§5 0 :nu> tft i ©y- h • Fu-r scftft 

2®y- h^^c$n<5/ca6. TFT 2©y- h^EEtiTFT 1 ©U^-fit (C 
fttiTFT2©L£Vv©K{2{£t£L^:) fcfctK TFTK TFT2#i:of f 

ffi^g&fC^Yfc£i±S£i:7Wtrefc£o R. G. B©€L«C!&2©5£2ifgl£-# 
JgK. f^b^^i^^Jg^f/c^^^ ^»§KcDi!l^ (duty) ^ibt 
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0 3 V£3&<Dm^W:<Dffif&M&7F-?%iMm'1:$>Zo 
:/n „ ?0-e&£ o 

01 i (i. 09 (Dmmmm<Dmmm^-rm^mx$>^ 0 
01 2ii. 0 9©mfi^©^^J^-rni^0-efe'5»o 

0 1 3li. 0 9©HJfi^SI©^^J^'rilIK0T*>^o 

01 4ti. m9®nm&me>&Bm$:7ji-f®®mT&Zo 

0 1 5(i. ^HJC^-SHmill%©S!I©llife^^^-rilI8S0"e*>^o 

0 i 6 0 1 5 (Dmw^mom^m^-rmnm-v^^o 

01 7(i. 01 5 (Dmmmmcom^m^irmmm'v^^o 

0 1 8(i. ^fgHj{r^^^®^iiigs©ftfe©||iffi^|S^-riii{fS0T'*>^o 

0 i 9 ti. 0 i s <D%mT&&<bmj&m ! &7Fiirmi&wvib&o 

3/ca6©0-e$>6 o 

02 Hi. 0 1 9 <&mifcfcWL<bW&m$:7F-?m&m-C3bZ>o 
02 2(i. 0 1 9 ©HSfi?^S©^M^-ri5I8S0-e*-So 

02 sit, 02 2®®&iktr&*®m(D&&m ^>^**£^nsm^#t£ 

02 4 (i. 0 1 9 ©HJiJ£0©^#J£^-r HJg&0T&£ o 

02 5i±. 0 2 3©®&&^*lII&©^-*ifSim{££^0T&3o 
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02 6li. *|B^Jrj&>*>*®5jllHlK©fBs©^Jfi^aR* , ^"^lHlK0"C**o 

mm-r^mwim h =? >^x^tft 2©te. ^ i ©^esis c a n Aomm^^ 

TFT3. 2 ©t£3E& s c anB©iWIIKCJ:oT«*i&*«liai*JCTFTl© 
. KU-f>*fi»tSX>fyffflh7>^TFT4 I TFTIOY- 

LED^b^o 05TTFT8liPMOS, -€-©f&© h7>^X^IiNMOS 

L E DOT 7 — K (K§S) «±iE(0«««ttVd d»rftiK$nTl^o 
m^tft^ *5BBH»w^-5Si^SlflHi- tlis canAS^s canB^i 

Wfc&JSbTSlfcx-^aid a t a(C«*&-r5***CS*^tT7 s -^*ffi»0 
Milts canA, s c anB^#f-^d a t aO&SffilcKS 

. £tti££l*s c anA^SflSftfcBfrMJtf^-^lfcd a t afr&i^litlw 

bT«»-r «^«isp t . n/cmiE l^hccs b^msit u ^oi^^-r * 
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mm*, y- k v-*. k ysc/f t ^^^^^fflii h 7 > -^x 

^TFT 1 *<D¥- hCi^U^iCir^T'l^o 

^^TFT 1 ti> Bufa^ASPtwckoT^Oii^ti^^m^ I w^fTiS^** 

T4^Tt^o ^>f7ffflfif7>-WTFT4ti, {f^m^I w©m 
©KU-f h^I^t:^tty-x*l¥tt5IE^^TFT 

s<ji&®mciz&&-?z*$izmmztL. ^iih7>^^TFTi ©y- 

h^cnc^b^tC^TFT 1 © KU-T >7&>^^0ftlt-o 
IIF7>^X3'TFT2^t^o M&fflii!glh5>> ? X*TFT2(i. 

T-SHEifrftftcS:?- + ITMf^O LED diTTo h ? > 5> 

X^TFT 1 ©y- h tIlfflIIh7>^^TFT20y- h ir^iUgd^ 

®^ftTttJ£lTS^&ffl^Igh^>^**TFT 1 <D&mzmjRZtlXi5*). 
»fflJlRh7>^^TFT 1 £1iW.©HSEE**r-r*o 8»IB»Rb7>^ 

*tft 2 (ifiafpm^i&ffb. <e©y- hcBUin^n/cmEu^^tiimiEt 

©MK)£ b/cigi&m^fSft^O LED (rSSg-To 

&#B$Kti# 1 ®^E*§1 s c a n A. ^2 ®^5£if& s can B £S#*tfc!I!l «b f -5 
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o i5 0^tlt m 1 ©^lis c anA^fil^^k % 2 ©^3E» s c a n B 
^|5t/^tlTl^o Mt$j|^HR$n/:Wf-^ida t a tr«gg^ 
C S *mWi-? SCiCJ:^ TFTl (c jif jglf $8 IS b fcflr«i« I w*<ffin £ 

T 1 ©y- h • KU-f vPdiliTFT 4 KJ: oT*mraKfi*&3*i"Cl*5©T ( 5 

) tft i i±i&*]ffi«T?*&frrSo ^oT. -e©y- h • v-xfs 

let* ( 3 ) sCT^x. ^n^tEV g s ft$L-f2>o W. 1 s c a n A 

. *2(2>j£S!fts c anB^IMitt^o »b<tt, *r*2©«l»s 
c a nB^!U^tUTFT4 £o f f ^itt^o ^nK<£oTV gs^ 
^!Ci:J;o«^n6o ^(rH 1 (D^ms c anA^ill/^tbto f 

f «sst-r?>-t(w^o> mm®&tT-?md a t a t^s^WfciSBrsn* 

»*ffiR<DU"oi/ (Mx.t^^Bmo^tii^^-^) t^nrav> 0 tft 21* 
tfti ty- hs^v-x^is^^nrfet). fro^tc/j^tts^trts&c 

i£SbtM^nTV^Ot\ TFT2#l&fnM^T*i&ftbT^*l(*. TFT 2 

<£-^n^ms!E(± (4) 3;-ri*x.£n. cnm^^isM^oLEDi:ins 

^I&SiJfE I d r v £tt£o TFT 2£fi&fDM^I&ft^-££Cti. IS^T-OL 
ED^©*EKT**«tUCfctt:fc (5) ^^Sl-T 6 <k -5 > -T-##iESfi£V 

±m<Dmmiz£tut, mytm^ohEDizmtizmfai d r vti^© (6) ^ 

Idrv= (W2/L2)/(W1/L1) • Iw 
J£#Jj££re£><5 (W2/L2)/(W1/L1) (Co^Tli. §§*£©9Mf 
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l^i^S, ZfDXotem-klt. mX.lt (W2/L2) / (Wl/Ll) =1 

/ioo tnt* j^t-gMhrftt*. (6) i wtitii i iLAttz*), m. 

— T««"CKf^"r*»^tt. MffOL EDCin^iS I d r vteliflS (8 
) 5t 

Idrv = /i2 - Cox2 - W2/L2* { (2 I w • L 1 / # 1 • C o x 1 

•Wl) 1/2 Vds2-Vds2 2 /2} 
-e-£x.£n<5o ' -hStUfcl^T. Vds 2(i3£#JH^OLED<Dm^— SEE#1£<b 
|gfti$t^OLED£»l£®ijfE I d r vi:M»^. Vd dom^Ltm^tm 
L EDO^&rtW*- ZtlMZ I d r v 1^-5 Z tX"&2> 0 Z<Di£s 

IwtldrvOMitt (6) aoZStzmfflSiltmM&KltlxZte^fr 
. Iwmbnnil (8)^ISfctIdrv^ OLED^in^Ill 
ffilzteZo (8) jCi:l±Vth^*nri^;t^^ VthOl^ol ( 
HffiftOM^^CDl* ^o#^>3glita »y h^Otf^o^) Ciot Iwtldrv 
©M^:£q&£*l£c: irti^^d t^fc>7^&o 1rtit>*>, V t hOlfbolcJ; 
£-f> J9r3£© I w£*#&tfd i:(Cj;oT. Ef^© I d r v^:tm5 
o C©<k9(C TFT 2 £U-T0iTrl&fP$tf fi&ftJ^O&^KJt 

o -ecDi&fP^J^TCrat-^o 5fc"*\ liX^-f/^ (VSP) ^i/^hb 
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8SB 2 3tCA^^n-So 3t2EJtt£SbHIEftA 2 1 , j£3£8«K»l§IB&B 2 3liVSP 

^^iftc^ mm?vv? (vcka, vckb) izmmLx^n^'tim 1 

canAl—scanAN. 2 ®^if& s canBl—scan BN^- 
m^^-T'So ^f-^lda t a C*fC£: brm^C S 2 

•?2> 0 fcrtfU VCKAIi, VCKBC*fU il^lIIgS 2 4 CiJ: oTfr-f rfMCg 
5g&ttT^<5o ZtllZ&Q^ 0 6 (l^UfcJ; -5 0 2 ©jtj£if& s c anB^I 
1 ©jtdlEift s c a n AKSfefcoTlMM* ttZ&o 

M 8 (£0 5 (Dm%m&G>3ZJ&W'C$>Zo ccDHIg&te, i5i:t>i^TFT2* 
„ TFT2atTFT2 b©2oO h 5 >^^^^S^J(r^^b7ty> r ^y- r 
HWcfcU */i05i:fcl^TFT4^ TFT4atTFT4b©2o0h7 
V^x^^S^Jtr^L^y^^y- h*8j£irL*rfe<D-C£><5o TFT2 a tT 
FT 2 bRCJ t TFT4 atTFT4b (i-etl-en^- h &#M&Wc£tlXl^Z<Z> 

©U -?teMx.£ft£^£-e£>£o i8©TFT2 a tTFT2 bcDck^teJ&Efc 

^cDHl/^^©p D a &^a</«C-Si:l^^ U y y&tk-fZo if:TFT4 atTF 
T4 bcD<k? <hfttf. C##&i}:n/itf?jK1f a*$ti:ff«FT§ 
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HK**i&U lo^:ti2^±0rflb7>^ (TFT) (41MISSS* 

w*<!tnSf7>^^TFT 1 S**<. Mf^OLEDC^liiSI d r 
v£iW»r*C£#*H&Tfc*o HU^©0 5{l^b^®^HISS-e{i. TFTl t 
TFT2©#t£ (V t h^titetl *<5V^rt>-r^(C»tCoTl^»^ iEtttC 

wee) 5sa<fifc£-&-*\ iwtur vwjEmatitmistt^Bife&fr&zft- 

H9©B*lilKi-rttc:©J:-5ttH«3& < Wa«KCfel5tt^o H 9 ©H*iai&l*. T 
FT 1 <Z>fl&. » 1 0^3c«is c a n AOWtWCkoTIB^lHllSt^-^lftd a t 
a L h7>WTFT8, 12©tl«ls c anBO 

W»KJ:oT«&*«IB + KTFT 1 <Z>^- r • KW"f r5>S> 
^^TFT4> TFTl CDY- h ■ V -*|H!*E*»£&*teTSfc ^ 
«>©$MC. SC/f tSE Lf ?*^^^^f ^ O L E D^fix.Tl^o #f£^ 
*C(4. ^©»^*<TFT 1 CDY- hCi^^n, «i;fr©«m4GND ( 

Jgifcmft) Cii^ntl^^ GNDi::R&-rflE£<Z>— S«ffc"C*>Bll\, IS* 
t^OLEDOT;-K (RftS) (4. jfefi»mtt-CE»!Sn^Ty- K»AC» 
^ntl^o TFT314PMOS. *<Di&<D h ? > : J7*9 I4NMO StMb 

K-h©J:«5JC*|IJfi^88-e(4. ®fftiaieS©igI&SBI4. £«8Ba:©lffl"C£!fcfll* 

I wO^M^T t /:t^fflll h 7 > T F T 1 *3fcA»*&«J&*U 
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thfrmUtWi 1 ©^S^s c a n A. ^2©^S^s c a nB<&l^itt^ 
0 0 1 0©^J-C(i. m 1 ©tEIE^s c anA^I/^k ^2cD^S^s can 
B^^^^irbT^-So C^-C^-^^d a t a (cmftHfi I wOSgfcMC S & 

OLEDOTy-K^AIiM^OLED^o f f tfSirtt £ X o (C<& U'OU 
(^Jx.{*GND^^U^mf4) tbT*J<o -tltiJ:*). T F T 1 CHE^H^I 
w^n-So T F T 1 (Dtf— h • >ffltiTFT 4 

^i^^nri^ot (5) a^icu tft i temmmt£"enr?-f6o m 

oT. -e©y- h • V-XKCti (3) s£T#;L£n£mEEVg s^f^o Ik 
cm 1 CDTiSI&s c a n A, 2 ©t££|& s c anB^IjRttittS 0 i¥b 
<ti. *f^2©^ifas c anB^l/^atTFT4^o f f VtH&t-t 
£ 0 c ni: J: o t T F T 1 4 Ufc V g s !^glC i:^ ^ n^o ltDtS 
*&s c anA^U^ibtTFT3^o f f tt» t?Z Z £ KJ: *K mmm 
&£7=-?m.d a t a t^m^(wiHBf^nS©"C\ -ecD^(if=-^^d a t a 

-!?-) tStitfi^. »^T. 7;-KIA^ilU^tt5o TFTlOVg 
s (i^4C(Cj:oT^^tlT^6©-r\ TFT 1 #f&ft««-CttfELT^ni* 
„ TFT 1 ^T^n^miJSJi (3) 5£© I wlc-IfcU dft#Bp-£> iM^OL 
EDtr^n^^lft^ I d r v bteZo Offttltlw^WOLED 
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(Dmmmwii d r v t-%f?z>o tft i zmmmm-emrtzuzKi^ mitm 

?OLEDtOtERT*#ibt*>» (5) Z> £ o , +^tt3E«tt 

01 Hi, H9ic*b^H*@«i©*»«"e**. HI 1 tli, HOOi-Jtt 

ftTl^S — TFTl©KU-f >t56A3R^OLEDO*V-K 
li:Pf + *^b7>^^TFT5d<ffASnTi>«, TFT5©y-Mt 
^2i^mi4T@EiS:^n7 , -c^^d r vCfllffllSnSo TFT A-r^Bfl<Jl± 
% ^_^#jA^B#K!§gi&j&d r v$ill/^i:UTFT5^o f f ttfflfcl/ 

^OLEDIlilSill d r v^lTo cnMOftftttB9®iBtlSI*Tfc 

•So 

^mitmytm^o led t wuctttts nfcT f t 5 t f t 5 c-^x. 

o M«Hr3fcU j£5E*s can fc¥*Ti::K#fcffilb«ld r v £4V LT^-t££& 
±©^®f C-t^tiSTFT 5 ©y- H:4x.^n5o ^t^OL 
EDtTFTl tCD^CTFT 5^Jf A^nTfcO. T F T 5 <D?- ME{4©#J 
WCckoT. ^^OLEDtrSgnSSSS^^V/^^-r^-t^Tt^o * 

«c <kn«. &mmifiwt-f z> (D\*mytmmm^K& ott f Ts^tytt^ 

#36* v> * Bfclffl 5 a. - t ii«*a r/Tt^5 0 5S*3f T-O^IH 

WWKJidCDxa— tlJfcflMUrffiYfcf *o ^oT> TFT5£$«Jfl|lLT:*- 
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^ o l e d * © * a s n w wjb mm h ? > *j x * t f t 5 * s> * % . w» 

ot*ftffl*Kh7>^TFT 1 i:***?OLEDfc*«lt)tU 

L-C**3*F0 LED < * 7 t . ^ 

X|6**^0 LED ««^BCl < * >«PIB©«***» ^ S-®^©«?£ 

(c J: n tf . * Kit* R©« # a*****?© A*!* 6 * * 

*<-C#*o «>L«, OCtSi, B»*«*l O^ttfe 

0 1 2li. 0 9(r^by5:M*lslK©»|O^«n?*So 0 1 TFT1 
(DFU>f>tM?OLED0^V- Kfc©IBKTFT BWIASft, TFT 
6CD y_ h . KU^f>Plt:liTFT7«§n, *©y- Mi* 2 ©j£S*a s 
c anBi:^TW$nt^o TFT70V-^i:GNDtfetO^i:ii« 
jft^lC2**^ntl^o Cl©ia»<Dffi»2rSfcti0 9©gf0!8OMtI 
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MtifGND^^ lh mm t i/TO led izmm^nK ^ <t -5 l ^^gB-e 

^ 1 O^^s c a n A, ^2®tl^s c anB^I^i^t^i:, ff^m 
ilw^TFTlWTFTe^W, STFT*, ^- b ■ V-*nB#*ft 

^ nTFT 4 s^'tft 7 tcj:oT®»$n-ci>*©"e. l&fD ^Ti&frr So 

W^lOfliscanA, $2©Mis c anB^ITOtt^c - 
tUZ± ^XfaZT F T 1 T FT6C4 UfcV g s mCRcm»*iC 2 

laot-enfn^^nso ^{^^ 1 ®^2^s canA^of f tfcst-rs 
cfctcj:*). nm®ntf s -9md a t a n*©-c. 

{i 7=--^j&d a t a*^UTBa©B3fr^©»£&*#fT"5 - So 
T y- K&A£iSJl^>^-r£o TFT 1 OVgstt*ICi:J:-9tftftSnt 
1>S©T\ TFT l#ISftffl*rc»ttbTV>fttf. TFTl*»n««»« (3 
) it0lwi:-tU ;n^t4-^^H3tf ?0 L E DCin^Ii I dr vt 
t£Zo o£9> ^«iftIw#»**^OLEDG>ffi»*»EI drvt-ttS 

o 

TFT 6©frffltwOC^"r»1B'r*o ^ 9 CD®^HISS(w*j^T{i. ff^ 
UfcJ:$lw. ff^tft I w fc***^ O L E D©iiI«li*CT F T 1 Cio 

-C^*«SCDT:\ (3) (4) s£J:t> I w= I d r vtfc->fc, fctff U -ti 
(iTFT 1 *«gns*8fc Ids^ ISflIffi«K*?^T ( 1 ) SlfU^nS*^ 
„ -Ttt:b*> I d s*<KU-f> • 7-xlMEEVd s KtttfUttl^fc Ufc*^* 

^gl d s#*£<ttS»£-a<**o -tili, Vd s^^ft^tCioT 
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I d s=» • Cox • W/L/2 (Vgs-Vth) 2 * (1+A • Vds) 
- (9) 

tot, idsliVdsi:ttfft4wti:**o A lijEafcttT** 

„ I wt I d r v tti— ifcbtt^o 

dtifcStU 0 1 2©lsH»©»fis*#*.*o 0 1 2©TFT60lftCftBt 

#li-*btt^o IdrvliTFTianW, -e©%^TFT 

lTO*EEITF*<:fc*<tttK *OKl/>f>«tt (TFT6<DV-^Itt) #-k 
#-r-So c©tS*TFT6©Vgs«/hS<tt0. cnii I d r v£/J>3<-T* 
^lfl»Cf|s«-r*o ^m^rbT. TFTlOKKVltt (TFT6©V-^«tt 
) tt** TFTlKftBttllt »*ii*HPtK»* 

d srt<*:£ < l«*>£tt<^- t*<t)^*o -rt£t>^ Iwt I dr vt^ 
M»)«llS«J:<-at5-tCtt*. c:©»f^<fc 9 fc»Kt** T 

FT1, TFT6*i:Vd si:*tt5 I d sOftfftt*/h^<tS©^^ 

Tl, TFT6*i:y-h' Kl/-f >IH#Sfc&n'r^*©"C. ftii^n^*! 

■fcfts 3 * d I*. Hft^ 0 L E D TOIEKTH* btt)^TFT6 frtm 
m®T*m<Tr Z £ o . ry-K»Air+^iE«tt*#^ntfJSl^« c©B»K: 
J:*itf. J8mOLEDi:»nSI*Idrvll, T F T©#t£tf fcofcti J: 

msommmzbiEmiz i w»c-a-rso j»ji©j:$«;:*«©mmik*. 
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*C bfc K U>f y Oltt*BSftt *Ittl«?Rt TFT 6. TFT 7 

, HI K HI 2<Olil»tlPI*. ffiffiIw«5h7>^^TFTl@ 

38**^OLEDi:«n4**I d r v£«PlT£^ HI 3 
^ O L E D A<T F T 1 © V - X«C»tt*nt^* C t * So H»5. * 

FT l y- KcHiin^n/cmiEb^^^^^^u^^tv-x©^^ 

a*WW**»**?OLEDi:ilt. »***OLEDIi. 7V-KXtf* 

mmmtT-rmd* t at^feutiiitU7>^nFT3, * 

2<D££!fts c a n BOOTC^tilMW+I^FT 1 b • KU 

C. TFTIOKK > t««*ttVd d &©HK»A 

SftfcPft*A.h7V^^TFT5, RCMSrtJiFPOLEDfrfcjaSo 0 1 
3 -C\t, £S C (D-2f CDflHWG N D dftlfcd fTC* 0 * ^ 
T F T 1 O V g s *«iaP Utti:fi»t 4o flk TFT5 0f- Milild r 
vTW^n^o TFT5£*fA-r*Bttf*. f 8 - d r v 
«l/^ltTFT5*o f f ttBfcU ff^tHIwit^tTFT 1 K 
»t:fC*S. «&**<*TUfcl** drv*ttl/^fcUTFT5*o 
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nttfflfcU O LED C6i til I d r v *«t« z®£?^ WMrt 

mtwi i i ©lass tm&x*&z> 0 

S*C 0 1 StltGND, mi 4tttTFT10V-Xi:*8 

Ilb7>^^TFT2oy-htv-^©iE ; &i-t , ^" i:y " mcepjo 

Sn*«EEU^A,*T^W«E-r*3e«E*E*«*T^*o BP^. TFT 2 ©7 

Rh7>^^TFT2©y- h !=&2<D7£&ms c a n B b^ilfiD^* 
C 2 fr£tt!K IIb7>^3'TFT20y- r KBUm*- £&2&*C K«f#£ 
n4-«ltEl/^*T^WSt5o *2©«$»scanB*fiU^ 

(c«om«*a«i:-r*iiwc. sic2©ff«tTFT2©y- b«tt**=F 

s c a n Air. ®^£!&irr£fc&©ra&1f?R£^3^-^ d a 1 a tf}< ^ 

M^OLEDt, j£2E!fts c a n Ad J: o TfflftlSttJl.of 5 - *3£i d a t afr 
6#^6n^lfK«»l*W*C»*atr»a#« (TFT1. TFT3, C) t 

(TFT 2) t&$&* £®3R^©f?BMff?8©* s c 
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anA«^tl/:W, a t a CffKltftCB 1 w 

^titm^mm^Jt^tzwm-c^^n^-v^^^ ctfti. 

TFT3, C) t cJ:oT»*a*ny5iffKit«*T^P«Ebt:B»¥a: (TFT 

2) ic«»-r*wtt^a (C2) **//r*»>. m*©**©**"™"'* 

FT 1 i: i . snfctff ^^*«c MC©-«©« 

TFT2CD^- HrEPlDSn*^*«EEU^^*T^Wr*o 

***>*. iwns^ «a*w*o«ttfc-r*^ Mc©ffffl-eT 

ft 2©y- bWifT^s/^tfe^o *tt»i»*s 

Mtp-r«. «tt«»*stt»#a**^- h- ^*fcu «a**T«- l 

- u^ttS.M*AVs, TFT2©y-H:ffm«(y-b« 
, *©«©*&**> ^Cptt^, T FT2©y-hmf4«AVg=AVs 
*C/ (C + Cp) /fl^TU Vss#*3<**. H. L*tt©lft***«ff 

0 1 8tt*56WC^*B*ia»©«s©*Jil«^**« *«©®»tt. 2o© 
«a»»Rh7>^TFT8»tf^»fffl»ilb5>^TF.T4*R 

(El 8tliPMOS) tbTV>*o *UT*«Ttt. SI 

9. hi i~hi nz^tzmmtmm^ ^-w^pft^^TFT^ 
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X^TFT4®y- h£*nehJltt<53t3fc«U fiP^^l ©t£2^s c anAS 
^2©tIiscanBCg^lt, *ft«i»l* KflflW*- £o d©<£9KStJ 
*Ktt*rr*aiini, ®1 8©«©«k5KTFT3RtfTFT4*#»©flM*-C 

*&d a t a^iit smffiawjMam**^ «*ttt**^-r*o 

R{*«fcUT, H 1 8©£-5lC:r-:md ata^PNP b5>^B I P 
1 {lioTeft^fttl^W^^^o s<-xtzffi,tiZW.1M&— I b. h ^ 
I B I P 1 ©«**««£ h^>^X^B I P I ©31/* 

* -i* y*|ffli:&*gK©*EE 1 V) ^-jt^ntf, 

*B I P 1 li«<S5£*ifeSi:L"C»ftsU :r-*&d a t aK(± I w=0 I b© 
**3©«**<ttte3n*. »*>&*»TI*«c, TFT30Of- 

y>x^_t#-r^tx-^^©m^_b#bTtT^. h^y^B i p i *<» 

F4*<ontt«t*ntf, £©M^bfc«aM*<TFT 1 lEflgdflfM© 

^oT. TFT3iTFT4*M^O^», BPt.^n^tlf 1 ©tlis c 
anA. ^2©^S^s c anBCio T^Jffll »*ii*»T^tCi*T F T 3 
lc$fcrt£oTTFT4£o f ftttttt-5it*<J:02*U\ ^i:^SBi 
ISg&Kfc^Tti. TFT3tTFT4li, |^L;fc«-fll©«k "3 fcffi—***^ 
-C**fi*ttfc<. TFT3tTFT4tli^fcli^^#I3'^^0 

*n-etl©y- h£s c a nAMs c a n B S'J* ©^SElftK J: -oXffl 
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UjU t *a**7*i:iiT F T 3 TT FT 4 *<o f f *5 

£/c TFT 3. TFT 4 **ti-e*lSl©3taE*fts c a n A. s c anBi:J: 

TFT4*ontt»fcU j«l*J|itt-W**«*r*"* - fc#-c* *° :nii> 
TFT 1 <©y- r • RC/TFT 2©y — r#8S«s£tt*fc«>* TFT 

2CD^- hmEJiTFT 1 (Db^^fit (uniiTFT2©b#^ttlwBI?*b^ 
) £r*£tK TFT K TFT2*Co f fttfittti^^*4o g5 2 © s c a 
nBcD&J&li. 02 0 (b) J: 5 /^I/X^©!^^^^^ 

UH2 0 (C) l^tscanB' <D*llz#KtttSim*im*****-"C 

o 

KU«rBIWIfffi*#^V>«^ l&^SBfliKDilte (duty) 

ctiao xmjtm* o l e d ©i§gi& msfc^ £ < *c # * „ c n «hp * n*£ tf 

uty^5 0%mmUT^-?Z>Z ti:J:otftSM»^l6l±t5o 

05. H8> 09. 01 1—0 1 8T^U^0tti:Piai^ 0 1 9 <D® 
KTIt *affl*«h5>^^TFT8«lW8*ib5>^TFT 1 t 
^SW^atl^o «iL«*!llffi*ilh7>^X^TFT l^Nf 
+ ***-f *©»<*. ]6ljAffli)gh7>^^TFT3^Pft^;^'r^tt 
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tiLommoifrfci^b^ T-pmmmms&frmmtitm^frft^-ti^i., tft3 

^ii:on/o f f -TZtzitXDjt&ms c a n AOlgipg < £*K tfm^ 

t£oT. f-^ifrbTFT3, TFT 1 ^LT^ifemt4^S5M^©SiE 
l$T#Vh£i^c: U\, *C"C. 01 9 ©fltf-WCJiTFT 1 #NMOS 

-e^^tDfc^f U TFT3^PMOS«bt, T F T 3 T©€£EBrF£/h£ 
<»^.T^*o EP^TFT 3 TCDSEEfrFI*. »£&#mSfS I wO«i<ftjt(D t 
Sfcaa^ ^-^IjiojgiB^/hat < fli*£fca&tc{i*£&#«ifc I w 

„ ^i:^oTTFT3©y- h • V-Xf!8^fficD*fe*Hfi*>ig;*:U TFT3CD 
-f > f-y>^(iT^6^|6KCf^ffl-r^o CltttCftU & UTF T 3 ^'NMO S 

mS-Vt^o mmiz^ TFTl^PMOStMU;i^iTFT3liNMOS 
*<«rte"Cfc37&^ (^b^t-^i:^ 1 om^ms c anAt^20fIis can 

TFT 1 ©ft^ ;Hfi (W) tf-^^^g (L) SJfcW/L*K»fflJ»Rh5> 
^^^TFT2tow/LJ:*}^:ifc<H:^LTV^j#c*<Hi 9 <DE!«f t*/j:So c 
0«k-5CTFT 1 ©W/L*TFT2©W/L «k*)±ifc <KS-r«aati, 
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0*4X10 0 Urn] X100 Um]=le-8 [m-].**»*2 Co 
d/A3 «*WW©**** O L E D©*»t*» 2 0 Ox 1 e- 

*«BUA/64 = ie CnA] Cl©J:Vl*S«««iM 

B2 1C*t«<:, TFT10W/L=1OO/1O, TFT2©W/L= 
5/2 0 fctnit W/L©Jfc#4 0 ttlK>, 1 BnAOOLEDilt*** 
afca&K^-Jftda t aCi^^MlSlil 6 n Ax 4 0 = 6 4 0 

TFT 1 ^TFT 2*<tt»0 h5 >i?X^^6*«»*tt, *a&W*W/L*# 

^ ur -LEW-**"*-'** -c* * - * ti^^-e* *° 

t afcBfSE©«fitfc©IB«-y-^*^ LEKl ** , * U a**** 0 **** 

f-^lfeW.TTFTlOlltW^^TFT 1 ©^ 
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y h--y>^iS<tt^ TFT 1 ©«n*««M*tt*^-rH2 S+KfcHTW 
*d-C. 0 2 2CDH8S-C(i. f-^ida t afcJUfilttGNDtOBC'i- 

data fcsf^oKttt^n^taifflttift^ffl^PRC i *»su -e©*^© 

«j&*n*:®*©TFT 1 ©LtvMfiV t h 1 *<0ViKtll^#^ 



WO 01/06484 

T10tl^fii:IU^^^^K :<DWTFT2U7ttBi: 

o 

02 5^(Cfc^T#14ffi^<2)"e^-rJ:-5^^-^^m^TFT 1 ©L*l**V 
thl BUlCJiWU *©att»#ii**«Iwi:B*rt«BOTFT©illf^i©'< 

m?-9mz&&ifimm"c*!teK**o **>\ ^jft-^fflf^TFTti 

O 
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